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The purpose of this report is to characterize surface water

and ground-water resources of the Susquehanna River Basin and the

existing use of these resources. In the past the Susquehanna

River Basin has been considered rich in water resources due to

its relatively undeveloped watersheds. Increasing development in

the Basin will tax the resources in many areas.

WATER SUPPLY

Water Budget

Average annual precipitation is about 39 inches over the

entire Susquehanna River Basin, and ranges from 32 inches at

Wellsboro, Pennsylvania to over 45 inches at Conowingo Dam,

Maryland. In extreme years, over 50 inches of rainfall have been

recorded, and in 1972 a record total of 59.9 inches of rainfall

was recorded at Bindley, New York. The average annual

precipitation for the Basin is shown in Figure 1.

Much of the 39 inches that falls on the surface of the Basin

each year is not available for use. Somewhat less than half

finds its way into the surface streams and ground-water flow that

comprise our water supply. The remainder is lost to the

atmosphere by evaporation and transpiration. Water budgets were

prepared for the six subbasins that comprise the Susquehanna

River Basin (see Appendix).
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FIGURE 1- Average annual precipitation In the Susquehanna River

basin (based on data from U.S. Dept, of Commerce 1951-80).
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Surface Water

The water that we use comes either from surface runoff or

from ground water. With respect to surface water supplies, the

variations in average annual runoff are more important than the

variations in precipitation.

The average annual streamflow of the Susquehanna River is

about 18.7 inches, however, the flow varies greatly, both in

space and time. Frequent periods of low flow in the river and

its tributaries aggravate many of the Basin's water supply

problems. The variability of streamflows are illustrated by the

hydrograph of the average annual flow of the river at Harrisburg

shown on the following graph.

Note that the relatively high average annual flows during

the 70 's have been followed by lower flows in the 80 's. Also

note that the average annual flow in climatic year 1989 was

approximately equal to the lowest observed average annual flow

during the 1960 's drought.
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The following table lists the average, instantaneous minimum

and maximum daily flows for selected gages on principal rivers in

the Basin and illustrates the range of flows throughout the

Basin.

Historic Flow Patterns For Major Rivers
In The Suscfuehanna River Basin

(mgd)

Yrs Of Inst
Location Record River Avg Min Max

ConJclin, NY 79 Susq. 2,322 55( '64) 39,794('36)
Waverly, NY 54 Susq. 4,882 153( '64) 78,167( '35)
Charung, NY 81 Chemong 1,639 32( 'll) 122,094( '72)

Tcwanda, PA 76 Susq. 6,802 216 ('64) 206,720( '72)

Wilkes-Barre, PA 90 Susq. 8,598 341( '64) 222, 870 (
'72)

Danville, PA 90 Susq. 9,858 328( '64) 234,498( '72)

Renovo, PA 82 W.Br.Susq. 3,207 52( '08) 152,456( '36)
Lewisburg, PA 50 W.Br.Susq. 6,990 252('64) 193,800( '72)

Sunbury, PA 52 Susq. 17,087 640( '64) 400,520('72)
Mapleton Depot, PA 52 Juniata 1,627 44('64) 80,750( '72)
Newport, PA 90 Juniata 2,770 126( '66) 122,740( '36)
Harrisburg, PA 99 Susq. 22,093 1,098( '64) 658,920( '72)

Note: PA data through 1989 and NY data through 1987.

During droughts, the amount of streamflow often falls below

the minimum needed to satisfy both quantity and quality instream

requirements. Droughts have occurred in parts of the Basin at

different times. The two most severe droughts occurred in the

1930-1934 and the 1962-1965 periods. Many streams were dry

during the drought of the 1930 's and water for domestic use had

to be hauled to many parts of the Basin. The drought of the

1960 's was even more severe in some parts of the Basin, creating

greater stresses on the water resources. The agriculture

4



industry was greatly affected, municipalities were forced to

restrict water use drastically, and the low streamflow magnified

poor water quality conditions of numerous reaches.

One way to characterize surface water availability is to use

flow duration analysis which shows the percent of time that any

given amount of flow is exceeded. The shape and magnitude of a

flow duration curve reflects the hydrologic and physical

characteristics of a basin. The most important factors are:

basin size, precipitation (geographic extent, duration and

intensity), evapotranspiration (varies with climate), geologic or

aquifer characteristics (especially important during periods of

drought) and surface storage in reservoirs (tends to moderate low

flows). Flow duration curves have been prepared for each of the

major subbasins (see Appendix).

The importance of precipitation and evapotranspiration is

illustrated in the following table by the flows, per square mile,

exceeded 90 percent of the time.

Gage Identification
Drainage

Area (sq. mi .

)

90% Flow
(mgd/sq .mi

.

)

Chemung @ Chemung 2,506 0.06
Susquehanna @ Waverly 4,773 0 .11
Susquehanna @ Danville 11,220 0 . 12
Susquehanna @ Lewisburg 6,847 0 .14
Juniata (§ Newport 3 , 354 0 .14
Susquehanna @ Harrisburg 24,100 0 . 15

5



The progressive increase in flow, per unit area, from the

northernmost Chemung Basin to the southern most gage at

Harrisburg reflects the greater amounts of precipitation from the

northwest to southwest part of the Basin (see Figure 1).

The magnitude of the 7-day 10-year low flow (Q7-10) is also

shown on the duration curves. The Q7-10 flows for gaged

watersheds in the Susquehanna Basin range from about 0.01 million

gallons per day per square mile (mgd/sq.mi.) to about 0.23

mgd/sq.mi. The calculated Q7-10 depends on the period of record

available and the hydrology of the aquifers in a watershed.

Ground Water

The surface water and ground-water resources of the

Susquehanna River Basin are interrelated and must be managed

jointly. Ground water maintains the flow of perennial streams

during periods of little or no precipitation and constitutes a

portion of the flow of most streams at other times.

In the Susquehanna River Basin, most ground water occurs

under shallow water table conditions. Ground-water recharge and

discharge are controlled by topography and geology, and localized

flow systems are dominant. Four principal types of aquifers

exist in the Susquehanna River Basin--unconsolidated sand-and-

gravel aquifers, sandstone and shale aquifers, carbonate

aquifers, and crystalline bedrock aquifers.

6



Unconsolidated aquifers are composed of sand and gravel that

overlie bedrock (Figure 2). These aquifers range in thickness

from only a few feet to more than 200 ft. The aquifers commonly

occur in some of the major stream valleys, and are made up of

glacial valley-fill deposits and recent alluvial sediments.

Large amounts of water are stored in and can move freely through

these aquifers. Yields to wells range from 100 to 2,300 gpm,

depending on thickness of the water yielding zone, size and

uniformity of the sand and gravel, and construction of the well.

Ground-water quality is generally adequate for most uses.

However, the stratified drift aquifers are highly susceptible to

pollution by activities of man.

Sandstone and shale aquifers consist of interbedded clastic

sedimentary rocks. The dominant lithology varies with location

and depth throughout the Basin. Sandstone aquifers commonly

contain moderate amounts of water that flows easily through a

network of narrow openings formed by intersecting fractures,

partings between rock layers, and pore spaces within the rock.

Wells yield 5 to 60 gpm of soft water, containing less than

200 mg/1 of dissolved solids.

Shale aquifers contain moderate to large amounts of water in

the partings of the shale. The water flows with difficulty

between rock layers throughout networks of fine cracks and

openings, and generally, shale yields less water to wells than

sandstone. Water is hard and dissolved solids ranging from 200

to 250 mg/1 are common.

7
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Carbonate aquifers, composed of limestone and/or dolomite,

occur in central and south-central Pennsylvania (Figure 2). In

some locations the aquifers are relatively impermeable and only

slightly fractured; in these places, the aquifers yield very

little water to wells. In most locations, however, yields are

significant, and maximum yields are exceeded only by those from

the unconsolidated valley-fill aquifers. Volumes of water stored

in limestone and dolomite are highly variable, depending on the

size and interconnection of solution channels, fractures, and

partings between rock layers where these fractures exist. Yields

to wells of up to 500 gpm of very hard, mineralized water are

common

.

Crystalline bedrock aquifers, comprised of igneous and

metamorphic rocks, are located in the southern part of the Basin.

Small to moderate amounts of water are stored in the rocks and

move with difficulty through networks of fine fractures. Yields

to wells of up to 25 gpm of soft water are common.

Water Quality

Water quality may constrain the use of the Basin's waters.

The majority of surface and ground-water resources in the Basin

exhibit good natural water quality. Most of the over 21,000

miles of rivers and principal tributaries have high levels of

dissolved oxygen as well as varied and extensive biological

activity

.
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Recent assessment of 13,268 stream miles out of 21,100 miles

of named streams in the Basin concluded that the quality is

adequate for existing uses in 11,812 stream miles (89 percent of

the total). Ninety-four percent (12,520 stream miles) meet the

Clean Water Act (CWA) fishable waters goal and 99 percent (13,223

stream miles) meet the CWA swimmable waters goal. Metals (mainly

from mining activities) are the major cause of degradation,

polluting 844 stream miles (58 percent of impaired stream miles).

Nutrient enrichment and sediment from agricultural runoff and

municipal waste water discharges account for another 19 percent

of degraded stream miles. At least 885 stream miles have

elevated levels of toxic substances, mainly metals. Impaired

reaches are shown on Figure 3.

Ground-water quality is adequate for most uses. Natural

quality constraints are aquifer dependent and local. The major

differences in natural chemistry occur between waters from

primarily calcareous and primarily noncalcareous rock units.

Some rock types that generally yield good quality water may

locally yield water high in hydrogen sulfide and iron. In the

anthracite coal regions rock formations containing coal are

generally not tapped for potable water supplies because of the

high sulfur and iron content. Coal-bearing rocks in other parts

of the Basin comprise aquifers.

10



FIGURE 3. Impaired stream reaches In the Susquehanna River basin.
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WATER DEMAND

About 5 billion gallons of water are used daily for water

supply in the Basin. About 83 percent of this withdrawal is from

surface water by 13 thermal power generation facilities. About

three percent (108 mgd) of the water used by these facilities is

consumed (not returned to the stream or ground-water system) and

is unavailable for further use downstream.

All Other Use
866.53

Power Generation

4110.4

Municipal (GW)
139.7

Municipal (SW)
269.04

Domestic (GW)
64.0

Industrial (GW)
183.44

Industrial (SW)
123.28

Agricultural

87.07

Water Use, in mgd

Municipal, or public suppliers are the second largest users

of the Basin's water, withdrawing over 408 mgd for approximately

2.4 million people. However, only 16 of about 580 systems

account for nearly 57 percent of the withdrawals (see table

below) . The primary source for these large systems is surface

water, with just two, Elmira and State College, depending mainly

on ground water.

12



Public Water Suppliers Withdrawing More Than 5 MGD

Municipality or Facility Use (mgd

Scranton Area 76.0
Lancaster 19 .

3

York 19.3
Altoona 12.9
Binghamton 11.9
Harrisburg City 11 .

3

Pa.-Amer., Capitol Div. 10.7
Dauphin Cons. 10.5
Elmira 10.0
Havre de Grace 10.0
Endicott 8.0
Williamsport 7.6
State College (inc. PSU) 7.5
Pa.-Amer., White Deer 7.4
Lebanon 5.2
Hanover 5.1

Total 232.7

Most of the smaller public systems depend on ground water as

the primary source of supply (404 out of 564 systems, or about 72

percent). The percent dependency, by volume, on ground water

varies considerably between subbasins. The highest dependency is

67 percent in the Chemung Basin and the lowest is 19 percent in

the Upper Susquehanna River watershed (as a result of two large

surface water withdrawals in the Scranton area which account for

76 mgd or about 63 percent of the total public supply use in the

section.

)

Self-supplied industries withdraw about 306.7 mgd in the

Susquehanna River Basin. About 87 percent of the withdrawals are

from ground water. Many of the high volume, industrial water

users, however, use surface water.

13



Agricultural use, which includes water for livestock and

irrigation, is estimated to be 87 mgd. Because this total is

calculated from animal population and USDA census data, the type

of source, either ground water or surface water, cannot be

determined. Irrigation is a consumptive use where water is lost

to the atmosphere through evapotranspiration. Crop irrigation is

on the increase in humid areas, where farms are large enough to

benefit from the cost. It is doubtful that irrigation will ever

be widespread in the Basin, but it must be considered in some

localities

.

INSTREAM USE

Streamflow is necessary for waste assimilation, fishery and

recreation, and hydropower generation. These " instream" uses are

very important in some parts of the Basin. Inadequate waste

assimilation may result in instream water quality problems during

future low flow conditions. Conflicts between withdrawals and

flow maintenance for fishery and recreation uses have arisen in a

number of cases, and are expected to increase in the future.

Power generation by the five hydropower facilities on the

Susquehanna River downstream from Harrisburg is reduced during

low flow periods. Low natural flows, and reductions in flows

caused by consumptive use, may adversely affect the Chesapeake

Bay’s salinity and aquatic habitat.

14
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In order to facilitate analyses and data presentation, the

Susquehanna River Basin was divided into six hydrologic

subbasins. (See figure below.) These subbasins,

streams, and their drainage areas are:

Subbasin

1

2

3

4

5

6

TOTAL

Drainage

Susquehanna River, upstream from
Athens, Pa.

Chemung River
Susquehanna River, Athens, Pa.,

to Sunbury, Pa.
West Branch Susquehanna River,

Source to Mouth
Juniata River
Susquehanna River, Sunbury, Pa. to
Mouth (excluding Juniata River)

SUSQUEHANNA RIVER BASIN

Subbasin 1

Subbostn 7

Subbasin ^

Subbosin 4

Subbasin 5
Subbasin 6

their principal

Area
(Sq. Ml.)

4,944

2,604
3,755

6,992

3,406
5,809

27,510

LEGEND

I
— Eastern New York

J — Chemung
I — Upper Susquehonna
• — West Branch Susquehanna
I — Juniata
— Lower Susquehanna

16
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CHEMUNG RIVER BASIN

Water Budget

The Chemung River Basin receives an average of 34 inches of

annual precipitation, which is about 13 percent less than any

other major subbasin. Annual evapotranspiration is relatively

high (about 20 inches), resulting in the lowest annual streamflow

of any major subbasin within the Susquehanna River Basin

(approximately 14 inches). About 57 percent of streamflow is

comprised of ground water (baseflow) . The water budget is shown

diagrammatically in Figure 4.

The water budget for 1965 illustrates how the

interrelationship of atmospheric water, surface water and

underground water was affected by the drought in the 1960 's.

This was the year of lowest precipitation in the Chemung Basin

during that drought. Even though precipitation was only 76

percent of average, evapotranspiration remained near average

levels. Streamflow was reduced to about 6 inches, of which 67

percent was comprised of baseflow.

Streamflow

The average monthly flows for the Chemung River (1916-1988)

at Chemung are shown on the following graph. Note that the

average monthly flows are greatest in March and smallest in

August and September.

17



Chemung River Basin

Evapotransplratioa - 20 in.

20in.

'UBK’ufiS

EXPLANATICU

Ttie Upper Rmber Pepresents
Average Hydrologic Conditions

Tte Lower Nijnber Represents
1965 (Drou^t) Hydrologic
Conditions

Overland Runoff - 6 in.

2 in.

Ground—water
Dischau’ge — 8 ip.

4 in.

Total Stream
Outflow - 14 m.

6 in.

( 1727 MOD )

scale

FIGURE 4 . Water budget for the Chemung River basin.
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Chemung River Basin

MONTH

The flow duration curve for the Chemung River at Chemung is

shown in Figure 5. The Q7-10 flow, which is representative of

low flow conditions, is 68.4 mgd and is exceeded about 99 percent

of the time. The average annual flow, which is 160 mgd, is

exceeded about 27 percent of the time.

Ground Water

The aquifers in the Chemung River Basin consist of nearly

flat lying sedimentary rocks and unconsolidated sand and gravel.

Sandstone aquifers, located in upland areas in the south, have

the greatest potential of the bedrock aquifers for the

development of large ground-water supplies. They are little

utilized however, because of their topographic position. The

predominately shale and siltstone aquifers that underlie the

remainder of the Subbasin yield enough water to wells to provide

for small supplies (domestic or small farm use).

19



FIGURE 5. Flow duration for the Chemung River at Chemung, NY, 1916-1989

20



Chemung River Besin

The most important aquifers in the region are comprised of

sand and gravel deposits of glacial origin. These commonly occur

in major stream valleys. The median reported well yield from

these deposits, collectively called stratified drift, is 13 gpm

for domestic wells and 300 gpm for municipal and industrial

wells

.

The practical upper limit of ground-water development

(consumptive withdrawal) for an aquifer or basin is the amount of

ground-water recharge. Average ground-water recharge to the

Chemung Basin, estimated from baseflow data, is about

0.38 mgd/mi . Recharge is greater to areas underlain by

2significant amounts of sandstone, about 0.55 mgd/mi , and to sand

2and gravel deposits, about 0.62 mgd/mi .

These aquifer characteristics are reflected by the duration

curve for the Basin (Figure 5). The relatively straight steep

slope of the curve reflects the very poor yielding bedrock

aquifer throughout the Basin. The flattening of the curve on the

low end reflects the limited storage of the unconsolidated

aquifers

.

21



Chemung River Basin

Water Use 1

All Other Use
47.05

Power Generation
70.0

Municipal (GW)
17.85

Municipal (SW)
8.4

Domestic (GW)
4.6

Industrial (GW)
10.3

Industrial (SW)
1.02

Agricultural

4.88

Water Use, in mgd

Total water use in the Chemung Basin is about 117.05 mgd. A

significant part, 70 mgd, is used by New York State Power & Gas

Corporation for power generation.

Public water systems supply about 26.25 mgd to 241,000

residents and industrial users. Most of these systems use

ground-water sources, with 41 of 43 systems obtaining all or part

of their supply from ground water. About 38 percent (92,600) of

the population is supplied by individual water systems, primarily

from wells. Forty-three non-power, self-supplied industries

withdraw about 11.32 mgd. Only four of them obtain all or part

of their supply from surface water. Irrigation (58 percent) and

Water uses discussed here do not account for the existing
diversion from this Subbasin which has been recognized and
protected in the Commission's Comprehensive Plan. The diversion
is 47.2 mgd from Mud Creek for hydropower generation. The
present status of this use is unknown.

22



Chemung River Basin

livestock (42 percent) use by agriculture account for an

estimated 4.88 mgd

.

Consumptive Use

Of the total amount of water withdrawn in the Chemung Basin,

about 10 percent (11.24 mgd) is used consumptively, and is not

returned to surface or ground water in the Susquehanna Basin.

Nearly half of the estimated quantity of water used consumptively

is supplied by municipal systems.

Comparison of Water Use With Streamflow

The total withdrawal use and consumptive use are shown on

the flow duration curve in Figure 5. The 1990 total water use is

about 1.7 times the Q7-10 flow at the Chemung gage indicating a

significant amount of reuse at that flow. The total consumptive

use, including irrigation estimates from the Census of

Agriculture, is about 35 percent of the low flow of record and

about 16 percent of the Q7-10 flow.

23
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EASTERN SUSQUEHANNA SUBBASIN

Water Budget

The Eastern Susquehanna Subbasin in New York receives an

average of 38 inches of annual precipitation. Annual

evapotranspiration, about 17 inches, is less than the basinwide

average resulting in an annual streamflow of about 21 inches.

About 58 percent of streamflow is likely comprised of ground

water. The water budget for the Subbasin is shown

diagrammatically in Figure 6.

FIGURE 6. Water budget for the Eastern Susquehanna River basin.

24



Eastern Susquehanna Subbasin

Streamflow

The average monthly flows for the Susquehanna River at

Waverly , New York are shown on the following graph. The average

monthly flows are greatest in April and smallest in August.

MONTH

Th® flow duration curve is shown in Figure 7 . The Q7-10

flow, which is representative of low flow conditions, is 250 mgd,

and is exceeded about 99.3 percent of the time. The average

annual flow is 4,880 mgd which is exceeded about 30 percent of

the time.

25



FIGURE 7. Flow duration for the Susquehanna River at Waverly, NY,
1938 to 1986
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Eastern Susquehanna Subbasin

Ground Water

As in the Chemung Basin, the aquifers in the Eastern

Subbasin consist of nearly flat lying sedimentary rocks and

unconsolidated sand and gravel. Bedrock aquifers have not been

widely used as a source of water. As in other parts of the

Appalachian Plateau, the shale and siltstone aquifers that

underlie most of the Basin yield enough water to wells to provide

for small supplies.

The most important aquifers in the region are comprised of

sand and gravel deposits within the unconsolidated sediments of

glacial origin (Figure 2). These commonly underlie the valley

floors where urban areas are situated. Shallow aquifers are

widespread and supply the majority of municipal wells. Yields

range from 50 gpm to 1,700 gpm.

Average ground-water recharge in the Eastern Subbasin is

2estimated to be about 0.57 mgd/mi . Recharge is expected to be

greater than average in areas underlain by sand and gravel

deposits

.

These aquifer characteristics are also reflected by the

duration curve for the Subbasin (Figure 7). The curve for the

Eastern Subbasin tends to flatten slightly at both the upper and

lower ends. This flattening reflects the abundance of sand and

gravel aquifers in the Basin. At higher flows the water may move

from the river into the sand and gravel aquifers (sometimes

27



Eastern Susquehanna Subbasin

called bank storage), thus moderating the higher flows. This

water may then be released slowly from the aquifers, helping

sustain relatively high flows during the normal low flow period

(flattening of lower end).

2Water Use

Municipal (GW)
3S.36

Municipal (SW)
21.67

Domestic (GW)
7.8

Industrial (GW)
7.51

Industrial (SW)
2.12

Agricultural
14.45

Total water use in the Eastern Subbasin is about 226.51 mgd

.

Most of the use is from surface water by large power generation

facilities

.

Water use totals represented here do not account for the two
existing diversions which have been recognized and protected in
the Commission's Comprehensive Plan. The two diversions are 18.4
mgd from the Chenango River and 4 . 3 mgd from the Tioughnioga
River, both for the canal system.
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Eastern Susquehanna Subbasin

Public water systems supply about 57.03 mgd to approximately

495,000 residents and industrial users. Most of these systems

use ground-water sources, with 64 of 77 systems obtaining all or

part of their supply from ground water. About 32 percent

(156,000) of the population is supplied by individual water

systems, primarily from wells.

Sixty-four self-supplied industries withdraw about 9.63 mgd.

Only three, or 5 percent, of them obtain all or part of their

supply from surface water. Irrigation (50 percent) and livestock

(50 percent) use by agriculture accounts for an estimated

14.45 mgd.

Consumptive Use

About 27.14 mgd (12 percent) of the water withdrawn in the

Eastern Subbasin is used consumptively. The two largest water

users, the New York State Electric & Gas Corporation's Jennison

and Goudey Power Plants, have a combined consumptive use of

2.8 mgd, which is about 10 percent of the consumptive use for the

entire Subbasin.

The Jennison Plant's average rate of withdrawal is 55 mgd

(85 cfs), which is equal to the low flow of record at the Conklin

gage more than 50 miles downstream. Theoretically, the Jennison

Plant has the capability to withdraw more than the historical low

flow of the stream. Although only a portion of this water is

used consumptively, water may on some occasions be returned to
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Eastern Susquehaxnna Subbasin

the stream as much as 41 degrees F. higher than ambient stream

temperatures. The existing state discharge permit for the

facility sets limits on the allowable discharge-intake

temperature difference, based on ambient river temperatures.

However, no special conditions are specified for discharge

temperature limitations during low flow periods. As the thermal

dilution capacity of the stream is reduced during low flow

events, the potential for adverse aquatic impacts would be

expected to increase significantly.

The Goudey Plant's average daily withdrawal of 82.6 mgd

(128 cfs) is considerably less than the record low flow of

230 cfs for the Susquehanna River downstream at nearby Vestal.

However, some potential for adverse impacts may still exist

during extreme low flow events.

Three proposed small electric power generation facilities

have been approved by the Commission; Foster Wheeler and Indeck,

both located near Kirkwood, and Cogeneration Partners of America,

located near Binghamton. At present none of these have been

constructed

.

Comparison of Water Use with Streamflow

The total withdrawal use and consumptive use are shown on

the flow duration curve in Figure 7. The withdrawal use is about

91 percent of the Q7-10 flow at the Waverly gage, indicating the

potential for reuse at low flows. The consumptive use is about
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Eastern Susquehanna Subbasin

17 percent of the historical low flow of record and about 11

percent of the Q7-10 flow, using estimates of agricultural

consumptive use derived from Census of Agriculture data.
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UPPER SUSQUEHANNA RIVER SUBBASIN

Water Budget

The Upper Susquehanna Subbasin has abundant water resources

resulting from an average annual precipitation of about 39

inches. Streamflow accounts for about 49 percent of annual

precipitation, or about 19 inches. On average, ground-water flow

contributes about 58 percent of streamflow. About 51 percent of

precipitation (20 inches) is lost annually to evapotranspiration

.

The water budget is shown diagrammatically in Figure 8.

FIGURE 8. Water budget for the Upper Susquehanna River subbasin.
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upper Susquehanna River Subbasin

Streainflow

The average monthly flows for the Susquehanna River at

Danville are shown on the following graph. The average monthly

flows are greatest in April and smallest in August.

MONTH

The flow duration curve is shown in Figure 9. The Q7-10

flow, which is representative of low flow conditions, is 643 mgd,

and is exceeded about 99.5 percent of the time. The average

annual flow is about 9,850 mgd which is exceeded about 30 percent

of the time.
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FIGURE 9. Flow duration for the Susquehanna River at Danville, Pa.,
1906 to 1986
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Upper Susquehanna River Subbasin

Ground Water

The aquifers in the Subbasin consist of broadly folded and

faulted sedimentary rocks in the south (Appalachian Mountain

section of the Valley and Ridge physiographic province), flat-

lying sedimentary rocks in the north (Appalachian Plateaus

physiographic province), and unconsolidated ac[uifers along major

streams

.

Most of these aquifers yield sufficient quantities of water

to wells for domestic use. Lithology, topography, and geologic

structure influence the depth, size, and abundance of water-

bearing zones, and therefore, well yields. Very large supplies

of ground water can be developed from alluvium, Keyser and

Tonoloway Formations, Onondaga and Old Port Formations, and the

Hamilton Group.

Mean recharge to the ground-water system is estimated to

range between 0.49 and 0.68 mgd/mi . The lowest value is for the

Lock Haven Formation, which is primarily located in Bradford

County. The highest recharge is to the interbedded sandstone and

shale in the Valley and Ridge province. The carbonate rock

units, located along the main stem of the Susquehanna River in

the south, also receive high levels of recharge.
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upper Susquehanna River Subbasin

Water Use

AJI Other Use
153.32

Power Generation
105.2

Municipal (GW)
18.44

Municipal (SW)
78.68

Domestic (GW)
6 3

Industrial (GW)
11.14

Industrial (SW)
28.11

Agricultural
10.65

Water Use, in mgd

Total water use in the Upper Susquehanna River Subbasin is

about 258.52 mgd . A significant part of the use is from surface

water by large power generation facilities.

Public water systems supply about 97.12 mgd to approximately

583,300 residents and industrial users. Most of these systems

use ground-water sources, with 91 of 101 systems obtaining all or

part of their supply from ground water. About 18 percent

(126,000) of the population is supplied by individual water

systems, primarily from wells.

Self-supplied industries withdraw about 39.25 mgd from the

Upper Susquehanna Subbasin. Only 42 (21 percent) of the 198
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upper Susquehanna River Subbasin

industrial withdrawals are from surface water. One hundred

forty-eight self-supplied industries withdraw about 39.2 mgd.

Only 19, or 12 percent, of them obtain all or part of their

supply from surface water. Irrigation (29 percent) and livestock

(71 percent) use by agriculture accounts for an estimated

10.65 mgd.

Consumptive Use

About 25 percent (65.17 mgd) of the water withdrawn in the

Upper Susquehanna Subbasin is used consumptively. About half of

the Subbasin's consumptive use occurs in the drainage area from

Wapwallopen Creek upstream to and including the Lackawanna River.

The largest water user in the Subbasin, the Susquehanna

Steam Electric Station, withdraws about 56.2 mgd from the

Susquehanna River and has a consumptive use of 32.2 mgd. Seven

small, electric power production facilities, recently constructed

in the Subbasin, also have consumptive uses.

Comparison of Water Use with Streamflow

The total withdrawal use and consumptive use occurring in

the Eastern Chemung and Upper Susquehanna Subbasins above

Danville are represented on the flow duration curve in Figure 9.

The total use in all the subbasins above Danville is 602.08 mgd,

of which 103.55 mgd is used consumptively. Note that the total

use is 94 percent of the Q7-10 flow and about 1.8 times the low

flow of record, which indicates some amount of reuse at low
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Upper Susquehanna River Subbasin

flows. The total consumptive use about 16 percent of the Q7-10

flow and about 32 percent of the low flow of record.
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WEST BRANCH SUSQUEHANNA RIVER SUBBASIN

Water Budget

The West Branch Susquehanna River Subbasin has an abundant

water resource resulting from an average annual precipitation of

about 40 inches. Streamflow accounts for roughly 60 percent of

precipitation, or about 23 inches. Ground-water flow makes up

about 65 percent of streamflow (15 inches). The hydrologic cycle

is shown diagrammatically in Figure 10.

FIGURE 10. Water budget for the West Branch Susquehanna River basin.
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West Branch Susquehanna River Subbasin

Streamflow

The average monthly flows for the West Branch Susquehanna

River at Lewisburg, Pa. are shown on the following graph. The

average monthly flows are greatest in March and April and

smallest in August and September.

MONTH

The flow duration curve is shown in Figure 11. The Q7-10

flow, which is representative of low flow conditions, is 426 mgd,

and is exceeded about 9 9.4 percent of the time. The average

annual flow is 6,990 mgd which is exceeded about 32 percent of

the time.
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FIGURE 11. Flow duration for the West Branch Susquehanna River
at Lewlsburg, Pa., 1941 to 1985
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West Branch Susquehanna River Subbasin

Ground Water

The aquifers in the Subbasin are a thick sequence of folded

sedimentary rocks (Valley and Ridge physiographic province)

consisting chiefly of sandstone, siltstone, shale and limestone.

Lithology, topography, and geologic structure influence the

depth, size and abundance of water-bearing zones, and therefore,

well yields. Rocks that consist primarily of limestone or

dolomite have the highest well yields, followed by sandstone and

shale. Very large supplies of ground water can be developed from

alluvium, the Keyser and Tonoloway Formations, the Beliefonte and

Axemann Formations, the Nittany and Stonehenge Larke Formations,

and the Gatesburg Formation (Figure 2).

Ground-water recharge to the subbasins underlain by

sandstone and shale in the Appalachian Plateaus Province averaged

2about 0.734 mgd/mi . Valleys underlain by carbonate rock have an

2average recharge rate of 0.60 mgd/mi . The combined rock types

in the Valley and Ridge province are recharged at an approximate

2average rate of 0.40 to 0.55 mgd/mi .
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West Branch Susq’jehanna River Subbasin

Water Use 3

All Other Use
94.1

Power Generation
458.2

Municipal (GW)
1 7.84

Municipal (SW)
30.38

Domestic (GW)
8.2

Industrial (GW)
27.38

Industrial (SW)
3.48

Agricultural
6.82

Water Use, in mgd

Total water use in the West Branch Subbasin is about

552.30 mgd. Most of the use is from surface water by large power

generation facilities.

Public water systems supply about 48.22 mgd to approximately

290,400 residents and industrial users. Most of these systems

use ground-water sources, with 57 of 105 systems obtaining all or

part of their supply from ground water. About 36 percent

(164,000) of the population is supplied by individual water

systems, primarily from wells.

Self-supplied industries withdraw about 30.86 mgd from the

West Branch Subbasin. Only 25 (9 percent) of the 269 industrial

3 Water uses discussed here do not account for the existing
diversion(s) from this Subbasin.
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West Branch Susquehanna River Subbasin

withdrawals are from surface water. Irrigation (59 percent) and

livestock (41 percent) use by agriculture accounts for an

estimated 6.82 mgd . PP&L's Montour Agribusiness Center

irrigation use is a substantial portion of irrigation use in the

Basin with an estimated 1.29 mgd.

Consumptive Use

About seven percent (39.6 mgd) of the water withdrawn in the

West Branch Subbasin is used consumptively. More than half of

the Subbasin's consumptive use occurs downstream of Lycoming

Creek

.

The largest water user in the West Branch Subbasin is the

Pennsylvania Electric Company's Shawville Power Plant. The

plant's four operating units collectively use about 425.2 mgd of

water from the West Branch Susquehanna River, but consume only

about 3.8 mgd. The company is considering installation of a new,

natural draft cooling tower that would consume up to 9.7 mgd.

Another major water user is the Pennsylvania Power and

Light's Montour Power Plant. The plant withdraws 33 mgd from the

Susquehanna River downstream of Loyalsock Creek. Of this

withdrawal 19.4 mgd is consumed.

Also, there is a diversion out of this Subbasin to supply

the City of DuBois, Pa. This is considered a consumptive use as

the water is not returned to the Basin for other downstream uses.
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West Branch Susquehanna River Subbasin

Comparison of Water Use with Streamflow

The total withdrawal use and consumptive use are shown on

the flow duration curve in Figure 11. The withdrawal use is

about 1.3 times the Q7-10 flow and about 2.2 times the low flow

of record, indicating a substantial amount of reuse at low flows.

The consumptive use is about 9 percent of the Q7-10 flow and

about 16 percent of the low flow of record.
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JUNIATA RIVER SUBBASIN

Water Budget

The Juniata Subbasin receives an average of 37 inches of

annual precipitation. Evapotranspiration averages about 20

inches, resulting in stream flow of about 17 inches. About 66

percent of streamflow is supplied by ground water, either by flow

from springs or by direct seepage to streambeds. The hydrologic

FIGURE 12. Water budget for the Juniata River basin.
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Juniata River Subbasin

Streamflow

The average monthly flows for the Juniata River at Newport,

Pa. are shown on the following graph. The average monthly flows

are greatest in March and smallest in August and September.

The flow duration curve is shown in Figure 13. The Q7-10

flow, which is representative of low flow conditions, is 247 mgd,

and is exceeded about 99.3% of the time. The average annual flow

is 2,770 mgd which is exceeded about 30% of the time.

The flow duration curve is based on the observed record and

may include some effect of the operation of the Raystown

Reservoir (shown by flattening at the lower end). Since 1973,

the Raystown Reservoir, which is located on the Raystown Branch

Juniata River near Huntingdon, has been operated to maintain
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FIGURE 13. Flow duration for the Juniata River at Newport, Pa.,
1900 to 1987



Juniata River Subbasin

minimum releases of 480 cfs during the spring, and 200 cfs during

the remainder of the year. The reservoir has the potential to

significantly increase low flows in the Juniata River between the

dam and the mouth, and on downstream from the mouth at least as

far as Harrisburg. The effect of Raystown operation makes it

difficult to interpret low flow records at various gage

locations, including Newport, but staff expects that the effects

are minor because of lack of significant low flow events since

the beginning of operation of the reservoir.

Ground-Water

The aquifers in the Basin are a thick sequence of folded

sedimentary rocks (Appalachian Mountain section of the Valley and

Ridge physiographic province) consisting chiefly of sandstone,

siltstone, shale, and limestone. Coal is present in the Broad

Top and Plateaus areas. Rocks that consist primarily of

limestone or dolomite have the highest well yields, followed by

sandstone, and shale in that order. Large supplies of ground

water can be developed from the Keyser and Tonoloway Formations,

the Onondaga and Old Port Formations, the Bellefonte and Axemann

Formations, and from the lower part of the Conemaugh Group

through the Pottsville Group.

Average ground-water recharge to the Juniata Basin,

estimated from baseflow data, ranges between 0.40 and

2
0.55 mgd/mi . Recharge is higher to areas of the Basin underlain

primarily by carbonate rocks, where it ranges between about 0.58
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.'uniata River Subbasin

and 0.78 mgd/mi^. These values represent the range of recharge

that would be expected to occur approximately 60 percent of the

time; about half of the remaining years have either higher or

lower recharge.

Water Use

Municipal (GW)
11.65

Municipal (SW)
14.23

Domestic (GW)
6

Industrial (GW)
7.83

Industrial (SW)
30.40

Agricultural

6.95

Water Use, in mgd

Total water use in the Juniata Subbasin is about 108.76 mgd.

Much of the use is from surface water by large power generation

facilities

.

Public water systems supply about 25.88 mgd to approximately

173,800 residents and industrial users. Most of these systems

use ground-water sources, with 46 of 73 systems obtaining all or

part of their supply from ground water.
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Juniata River Subbasin

About 41 percent (119,000) of the population is supplied by

individual water system, primarily from wells. Self-supplied

industries withdraw about 38.23 mgd from the Juniata Subbasin.

Only 30 (22 percent) of the 136 industrial withdrawals are from

surface water. Irrigation (43 percent) and livestock (57

percent) use by agriculture accounts for an estimated 6.95 mgd.

Consumptive Use

About 13 percent of the water withdrawn in the Juniata

Subbasin is consumptively used. More than half of the subbasin's

consumptive use occurs in the area upstream of the mouth of

Raystown Branch Juniata River, which includes Huntingdon Borough

and Altoona City. About 38 percent of the water consumptively

used is supplied by municipal systems.

The only power plant in the Subbasin is General Public

Utilities Company's Williamsport Plant, which has a consumptive

use of only 0.3 mgd. The plant is scheduled for retirement in

the near future.

There is one hydropower plant in this Subbasin, which is

owned by Allegheny Electric Cooperative, Inc., and is located at

Raystown Dam. This plant utilizes whatever flows are passed

through the outlet works as determined by the Corps of Engineers

.
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Juniata River Subbasin

Comparison of Water Use With Streamflow

The total withdrawal use and consumptive use are shown on

the flow duration curve in Figure 13. The withdrawal use is

about 86 percent of the low flow of record, indicating little

reuse. The consumptive use is about 11 percent of the low flow

of record.
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LOWER SUSQUEHANNA RIVER SUBBASIN

Water Budget

The Lower Subbasin has abundant water resources resulting

from an average of approximately 40 Inches of precipitation.

Streamflow accounts for about 45 percent of annual precipitation,

or about 18 inches. On average, ground-water flow contributes

about 56 percent of streamflow. About 55 percent of

precipitation (22 inches) is lost annually to evapot ranspiration

.

The water budget for the Subbasin is shown diagrammatically in

Figure 14.

FIGURE 14 . Water budget for the Lower Susquehanna River subbasin.
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Lower Susquehanna River Subbasin

Streamflow

The average monthly flows for the Susquehanna River at

Harrisburg PA are shown on the following graph. The average

monthly flows are greatest in March and smallest in August and

September

.

MONTH

The flow duration curve at Harrisburg is shown in Figure 15.

The Q7-10 flow, which is representative of low flow conditions,

is 16 60 mgd, and is exceeded about 9 9.4% of the time. The

average annual flow is 22100 mgd which is exceeded about 32% of

the time.
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FIGURE 15. Flow duration for the Susquehanna River at Harrisburg, Pa.,
1891 to 1986
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Lower Susquehanna River Subbasin

Ground Water

The aquifers in the Lower Susquehanna Subbasin are extremely

diverse with respect to rock type and structural setting. Most

rock units yield sufficient quantities of water to wells for

domestic use. The best aquifers are the carbonate aquifers in

the Great Valley.

Average recharge to the ground-water system is estimated to

2
be 0.48 mgd/mi , mean recharge values range from 0.31 to 0.75

mgd/mi . The lowest values are for the metamorphic rocks in

eastern Lancaster and western Chester Counties. The highest

recharge is to the carbonate rocks of the eastern Great Valley.

Recharge to the rocks of Triassic age, estimated from

2baseflow analyses, ranges from 0.17 to 0.61 mgd/mi , and the mean

2
is 0.40 mgd/mi . These estimates are among the lowest for any

rock types in the Susquehanna River Basin.
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Water Use
4

Lower Susquehanna River Subbasin

All Other Use
406.09

Power Generation
3307.7

Municipal (GW)
38.56

Municipal (SW)
115.68

Domestic (GW)
31.1

Industrial (GW)
119.28

Industrial (SW)
58.15

Agricultural
43.32

Water Use, in mgd

More water is withdrawn from the Lower Susquehanna Subbasin

than all other subbasins combined. Water use is greatest in that

portion of the Subbasin located downstream of the confluence of

the Susquehanna River with the Juniata River.

Total water use in the Lower Susquehanna Subbasin is about

3,713.79 mgd. Most of the use is from surface water by large

power generation facilities.

Public water systems supply about 154.24 mgd to

approximately 891,400 residents and industrial users. Most of

these systems use ground-water sources, with 139 of 193 systems

4 Water uses discussed here do not account for the existing
diversion(s) from this Subbasin.
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Lower Susquehanna River Subbasin

obtaining all or part of their supply from ground water. About

41 percent (622,400) of the population is supplied by individual

water system, primarily from wells.

Self-supplied industries withdraw about 177.43 mgd from the

Lower Susquehanna Subbasin. Only 104 (12 percent) of the 846

industrial withdrawals are from surface water. Irrigation (31

percent) and livestock (69 percent) use by agriculture accounts

for an estimated 43.32 mgd.

Consumptive Use

Although only three percent of the total is consumptively

used, far more water is consumed in the Lower Susquehanna

Subbasin than in any other subbasin.

Five thermal power plants in the Lower Susquehanna Subbasin

have a combined consumptive use of 51.1 mgd, which is about 38

percent of all water consumptively used in the subbasin. The

major facilities include: 1) The General Public Utilities

Company's Three Mile Island Nuclear Power Plant which consumes

about 13.1 mgd from the Susquehanna River downstream of

Harrisburg; and 2) the Philadelphia Electric Company's Peach

Bottom Nuclear Power Plant, the Subbasin's largest consumptive

user, consuming about 25.5 mgd from the Susquehanna River

upstream of Conowingo Dam. In addition, there are 12 small

consumptive use projects in this Subbasin.
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Lower Susquehanna River Subbasin

There are four existing water supply diversions out of this

Subbasin, which are considered a consumptive use. These all

withdraw water from the lower reaches of the Susquehanna River

near Conowingo, Maryland.

The City of Baltimore has a water supply diversion of 250

mgd. To date, Baltimore has Baltimore has actually utilized the

Susquehanna Basin water very infrequently, and only for testing

purposes. However, staff expects that continuing growth in the

existing service area, and extension of the service area, may

result in increased use of Susquehanna water, especially during

drought periods. The Chester PA Water Authority has a water

supply diversion of 30 mgd from Octoraro Creek and another 30 mgd

from the Susquehanna River. The Octoraro Water Co. has SRBC

approval to divert up to 2 mgd from Octoraro Creek to the

Delaware Basin. The Aberdeen Proving Grounds has a water supply

diversion of 3.5 mgd from Deer Creek.

There are also five major hydropower plants along the

Susquehanna River downstream from Harrisburg. The largest is the

Safe Harbor Project, which has a hydraulic capacity of

67,700 mgd. Other conventional hydro projects are the Conowingo

Project, which has a hydraulic capacity of about 51,800 mgd, the

Holtwood Project, which has a hydraulic capacity of 22,600 mgd,

and the York Haven Project, which has a hydraulic capacity of

11,000 mgd. The fifth project is the Muddy Run Pumped Storage

project which has hydraulic capacity of about 2,200 mgd.
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Lower Susquehanna River Subbasin

The conventional hydropower projects operate in peaking mode

when streamflow is less than their hydraulic capacity. As a

result, the plant operation modifies the river flow regime on

daily and weekly time periods. The amount of storage available

in these projects is small. The amount of peaking power that can

be generated is significantly reduced during low flow periods.

Comparison Of Water Use With Streamflow

The total withdrawal use, consumptive use, and diversions

occurring in the Eastern, Chemung, Upper Susquehanna, West

Branch, Juniata, and Lower Susquehanna subbasins above the mouth

of the Susquehanna River are represented on the flow duration

curve for the Susquehanna River at Harrisburg in Figure 15. It

should be noted that this comparison is not entirely accurate

because the Susquehanna River at Harrisburg is only about 88

percent of the total drainage area above the mouth. This

recording station data was used without adjustment to simplify

the analysis. At low flows the additional drainage area

contributes relatively little to the flow of the Susquehanna

River. Note that the total use of 4,977 mgd is about 4.5 times

the low flow of record and about 3.0 times the Q7-10 flow,

indicating a substantial amount of reuse at low flows. The total

use is about 22 percent of the average annual flow. The total

consumptive use is 290.5 mgd or about 17.5 percent of the Q7-10

flow at the Harrisburg gage. The consumptive use is about 26

percent of the low flow of record at Harrisburg. There appears

to be a significant impact of consumptive use on low flows at

Harrisburg

.
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SUSQUEHANNA RIVER BASIN COMMISSION
1721 North Front Street • Harrisburg, Pennsyivania 17102-2391

717-238-0423

March 14, 1991

THE COMMISSION'S ROLE IN WATER RESOURCES MANAGEMENT

The Susquehanna River Basin Compact provides the Commission

with broad powers to manage, develop and regulate the water and

related natural resources of the basin. This broad authority is

both direct and discretionary.

Conversely, there is no question that the Compact framers

fully intended that existing authorities of the signatories be

utilized to achieve the purposes of the Compact to the extent

possible. Thus, the role of the Commission varies to some extent

under each of the Compact program areas. It is also clear from

the Compact that the Commission enjoys the broadest of authority

to engage all aspects of water resources planning to achieve the

purposes of the Compact and the Commission's Comprehensive Plan.

For the purposes of this initial effort to identify an

appropriate role for the Commission in dealing with the water

resources of the basin, we are confining discussion and

recommendation to four areas: General Authority, Water Supply,

Water Quality, and Instream and Low Flow Management.



1

General Authority

Numerous sections of Article 3 of the Compact provide the

Commission with broad general authority to:

1. Develop plans, policies, and projects.

2. Assume jurisdiction in any matter affecting water

resources

.

3. Coordinate the activities and programs of the

signatories, their agencies and subdivisions.

4. Establish standards of planning, design and operation

for all water resources projects.

5. Conduct and sponsor research on water resources.

6. Collect surface and ground-water data.

7. Publish reports on research and data collection.

8. Adopt rules and regulations to implement the Compact.

9. Qualify as a non-Federal sponsoring agency of projects.

10. Investigate whether the requirements of the Compact and

any regulations are being met.

11. Prosecute noncompliance with those requirements.

12. Allocate the waters of the basin among the signatories.

Project Review -- Article 3, Section 3.10 covers the project

review powers of the Commission. The signatories are directed to

refer proposed water resources projects to the Commission which

they themselves are processing.

Some projects under review must be approved by the

Commission before they can go forward. Under Section 3.10,
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projects must be approved where they: cross the boundary of any

signatory state, involve diversions of the basin's waters, have

significant interstate impacts, and have significant impacts on

the Comprehensive Plan or are included in the Comprehensive Plan.

The Commission, in its discretion, may also invoke its approval

jurisdiction where it is determined that a project has an

adverse, adverse cumulative or interstate effects on the water

resources of the basin, and the project sponsor is notified that

Commission approval is required.

Section 3.10(4) states that the Commission shall approve a

project if it determines that a project is not detrimental to the

proper management of the Basin's resources. Projects may be

modified or rejected if it is determined they are not proper or

conflict with the Comprehensive Plan.

The Commission does not attempt to supersede the signatory

role, but usually only reviews the proposed action to insure

compliance with the basic goals, guidelines and criteria of the

SRBC Comprehensive Plan and implementation of appropriate

conservation measures. Other comments may be offered to the

signatory agencies.

Special Review Regulations — Under Regulations 803.61 and

803.62 respectively, the Commission must also approve projects

involving consumptive uses exceeding 20,000 gpd and ground-water

withdrawals of 100,000 gpd.

3



1

Water Supply Authority

The Commission has power to develop, implement, and

effectuate plans and projects for the use of water including the

construction, acquisition, operation and maintenance of dams,

reservoirs and other such facilities.

Water Quality Authority

The Commission may undertake investigations to determine

existing water quality conditions and make recommendations to the

signatories regarding standards for protecting water quality.

This article specifically recognizes the primary role of the

states in water quality management and control and assigns the

Commission an oversight and coordinating role. However, the

Commission may, as necessary, acquire, construct and operate

water quality projects and may assume jurisdiction in any water

quality matter whenever it determines that effectuation of the

Comprehensive Plan so requires.

Instream and Low Flow Management

Article 11 of the Compact grants power to the Commission to

regulate and control withdrawals and diversions from surface and

ground water under certain special circumstances like drought or

other water shortage emergencies and by special declaration of

protected areas. This includes the authority to modify existing

surface and ground-water permits to meet any emergency situation.

Withdrawals can also be closely regulated in specially protected

areas. These powers, along with the power to set standards and
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promulgate regulations on the operation of any water resources

project, provide an effective means of protecting all water

users, including instream users like fish and wildlife, during

periods of low flow.

Expanding and Strengthening SRBC Role

The Commission has, of course, utilized many of the above

powers in managing the Basin's resources. For example, the

Commission has promulgated regulations setting standards for

consumptive uses and ground-water withdrawals. The Commission

has also used its powers to sponsor a project for storage and

release of water at Cowanesque Reservoir. The question, then, is

how the exercise of these powers may be expanded or strengthened

to accommodate the management needs identified in the

"Characterization" section of this report. A prioritized list of

management actions for basinwide water supply management is

presented as follows:

A. Sponsor Research

1. Collect Surface and Ground-Water Data

2. Determine General Instream Flow Needs

3. Determine Chesapeake Bay Inflow Needs

4. Evaluate Effectiveness of Current Consumptive Use

Regulation in Meeting These Needs

5. Determine Impacts of Irrigation Water Use
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B. Develop Management Plans

1 . Develop Ground-Water Management Plans

a. Identify areas of possible use conflict

b. Identify areas of high growth

c. Identify special problem areas

d. Develop alternative management actions (Federal,

State, Interstate and Local)

2. Develop Surface Water Management Plans

a. Identify areas of possible use conflict

b. Identify areas of high growth

c. Identify special problem areas

d. Develop alternative management actions (Federal,

State, Interstate and Local)

C. Implement Management Actions

1. Set or Revise Commission Standards for Water Resources

Proj ects

.

a. Consumptive Use

b. Ground-Water

c. Water Conservation

d. etc.

2. Sponsor Additional Storage Projects

3 . Regulate and Control Withdrawals

a. Declare specially protected areas and allocate water

to all new users in those areas

b. Develop drought emergency plan

c. Allocate specific river flows to signatory states or

Bay

d. Establish target flows
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PRELIMINARY OUTLINE
Susquehanna River Basin Commission

Ground-Water Management Plan

I . Introduction

A. Statement of authority and purpose (based on the

Commission's Comprehensive Plan).

B. General discussion of ground water in the Susquehanna

River basin.

C. Brief description of projects and results from the

"Special Ground-Water Study."

II. Need for Management

A. Ground water is widely used for water supply (residents,

industries and farms are heavily dependent on ground-

water
)

.

B. A significant number of ground-water problems occur in

the basin.

1. The resource is stressed at several localities

(overpumping or concentrated use).

2. Local problems of interference between competing

sources (wells) have been identified.

3. Ground water in parts of the basin has been

contaminated via point and non-point sources of

contamination. Existing wells and well fields have

been lost to contamination.
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C. Ground water and surface water are interrelated and must

be managed on an integrated basis.

1. Ground-water withdrawals can have a substantial

impact on streamflow.

2. Consumptive use of ground water can result in a

corresponding reduction the baseflow of streams.

III. Goals of Management Plan

A. Insure that the ground-water and surface-water resources

are managed on an integrated basis.

B. Allow for the beneficial .use of ground water while

insuring that ground-water withdrawals do not have

significant adverse effects.

1. Not allow long term progressive lowering of ground-

water levels

.

2. Not allow the rendering of competing supplies

unreliable

.

3. Not allow a withdrawal to cause a permanent loss of

aquifer storage capacity.

4. Discourage withdrawals that have a substantial

impact on surface-water bodies or the flow of

streams

.

C. Insure that the development of the resource and the land

surface does not cause water quality degradation that

may be injurious to any existing ground- or surface-

water use. In instances when the natural quality of

ground water is poor or unsuitable for beneficial uses.
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activities which will improve the natural quality should

be encouraged.

IV. Existing Regulatory Framework (Federal, State and SRBC

responsibilities; including a discussion of the various

definitions for ground water used by these governmental

entities )

.

A. Federal (ERA)

B. Maryland

1. DNR; ground-water quality protection program

2. Water Appropriation Permitting System

C. New York

1. DEC; ground-water quality protection program

2. DOH; drinking-water program

D. Pennsylvania

1. DER; public water supply program

2. DER; ground-water quality protection program

E. SRBC

1 . Compact

a. Provides that the States shall have primary

responsibility for water quality management and

control

.

b. Provides the authority to perform water-use

management functions.

2. Project Review Regulations
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V. objectives of Plan

A. To minimize stresses on the aquifers of the basin.

B. To minimize and mitigate interference conflicts.

C. To mitigate the effects of the consumptive use of ground

water

.

D. To control the extent of contamination from existing

sources and prevent contamination from new sources.

E. To create a management framework within which to

consider and evaluate individual permit applications.

F. To develop administrative agreements with the member

States with respect to areas in which the SRBC must take

a direct role in ground-water protection and management;

as opposed to those areas in which the Commission will

perform only an oversight function.

G. To evaluate the need for improved ground-water data

collection and management.

VI . Elements of the Management Plan

A. Establishment of allocation (permitting) criteria.

1. Issuance of withdrawal permits should be based on

long-term conservation management (the resource must

be managed as a replenishable resource such that

withdrawals do not exceed long-term recharge)

.

2. Allocation system should be designed to restrict

consumptive uses in water-short basins (keeping in

mind that almost all ground-water withdrawals are

"consumptive" with respect to the ground-water
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system as the water is normally discharged to the

surface after use).

3. New uses should be reviewed to assure that

withdrawals that might create overuse or conflict

are controlled at the planning stage, before

investments are made and problems occur.

4. When possible, input should be obtained on the local

level when prioritizing competing applications.

Preference should be given the application best

serves the public interest.

5. Maryland, through the State's water appropriation

permit system, should assume the lead role in

setting and enforcing policies for intrastate

ground-water allocations, and for resolving water

problems with largely local impacts. In the absence

of similar permitting systems in New York and

Pennsylvania, SRBC must assume the lead role.

B. Require the development of drought contingency and

conservation plans by permitted users of ground water.

C. Critical area designation can be utilized in areas where

conflicts or shortages have already arisen.

1. Criteria for establishment

a. The reliable yield of the resources has been

exceeded

.

b. There is a shortage of water of adequate quality

to meet the demand on the resource.
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c. There are substantial adverse impacts on

streamflow

.

2. Possible management actions

a. Set water allocation threshold at a lower

withdrawal rate (10,000 gpd )

.

b. Limit or ban new consumptive uses of ground

water

.

c. Impose mandatory conservation requirements.

d. Others.

D. Ground-water quality management

1. Primarily a State responsibility through existing

regulatory programs (encourage the development of

programs to control non-point sources of

contamination)

.

2. Oversight activities by EPA and SRBC

a. Review protection strategies.

b. Review proposed regulations.

c. Evaluate selected permits having substantial

impact on the resources of the basin or

interstate effects.

E. Monitoring

1. Required reporting by approved projects.

2. Ground-water levels (existing and needed programs).

F. Information gathering and studies

1. Collection of water use data.

2. Collection of hydrogeologic data for individual

wells

.
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3. Collection of hydrologic information on baseflow,

precipitation, etc. in order to evaluate

distribution and frequency of ground-water recharge

(preparation of basic water budgets for each major

hydrologic unit).

4. Encourage and support Federal and State agencies in

their programs to complete comprehensive ground-

water resource studies.

5. Eastern Subbasin Study.

6. Prepare periodic summaries and analyses of usage

(using annual reporting data).

G. Provision of technical assistance.

1. Review of State water resource management plans.

2. Encourage and assist local governments to include

ground-water management concepts in their planning

and land-use control (zoning).

H. Updating and maintainence of this plan.

1. A committee should be established with the signatory

agencies to review and provide input to the plan.

2. Planning process should be continuous.

3. Should be updated on a regular basis.

4. Should eventually contain an assesment of the

reliable yield of the aquifers of the basin under

both normal and drought conditions.
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5. Should eventually contain projections of future

demands on the ground-water system,

a. Potential problem areas should be identified.

b. Structural and non-structural solutions to the

problems should be evaluated.

18 4 3
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